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Table 1 Wind velocity and directions in wind tunnel tests

Uniform flow
Wind velocity (m/s) Wind direction (° )
Solid model 4~18 0, 90
Flexible model 11.5(90°), 15(0°), 18 0, 90
Inside pressure control 4~18 0, 90
3D measures displacement|  11.5(90°), 15(0°), 18 0, 90
Shear flow

Wind velocity (m/s)

Wind direction (° )

Solid model 25,3,4,6,8 0~90 (11.25picth)
Flexible model 4,6 8 0, 90
Inside pressure control 5~10 0, 90

3D measures displacement|

Table 2 \elocity and time scale for various test conditions

Wind velocity (m/s) V scale T scale Number of data
2.5 1111 1/22.5 32768
3 1/9.3 1/27.0 32768
4 7.0 1/36.0 16384
6 1/4.6 1/54.0 16384
8 135 1/71.9 8192
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Fig.25 Stable and unstable deformation of air supported structures
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Table 3 Additional rates of flexible model to solid model value for
external pressure coefficients.

0° 90°
Model type | Sign Max | Min Max | Min
Mean Mean
peak | peak peak | peak
. + 056 | 213 040 | 2.05
Solid
— | -085 -2.31 | -0.62 -1.78
. + 0.6 2.38 048 | 2.32
Flexible
— | 117 -4.60 | -0.81 -2.81
Additional + 108 | 112 120 | 1.14
rate — 1.39 200 | 131 157

*Each value means the maximum value in every pressure ports on a
model
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STUDY ON WIND PRESSURE ACTING ON PNEUMATIC DOME AND INTERNAL PRESSURE CONTROAL
TO STABILIZE THE STRUCTURE
(Wind tunnel tests for dome models with configuration of the rounded rectangular plan and the minimum surface area)

Yuuki Katou ™
Eizo Maruta

SYNOPSIS

This paper is concerned with wind tunnel experiments for dome models with configuration of the rounded rectangular plan and the
minimum surface area and discussed the wind pressure acting solid model made of epoxy resin and flexible models made of silicon
of 0.5mm thickness which were made by geometric scale 1/250, and the internal pressure of pneumatic dome or its control method;
setting the laser displacement device, in strong winds.  In wind tunnel tests which were conducted in the boundary layer flow and
uniform flow; using rise ratio f/D=0.15, 0.3 and 0.5, the characteristics of mean, fluctuating, and peak pressure, the estimation to
wind loading for pneumatic domes and the internal pressure control method to stabilize the structure are discussed.
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